Fermi National Accelerator Laboratory is undergoing an effort to upgrade the 201 MHz Proton Source system. One subset of this upgrade is addressing triode modulator reliability issues. The present system uses series-pass regulator vacuum tubes to provide pulsed voltage to the anode of a triode amplifier. A multifaceted waveform is generated including long rise and fall times, a high dv/dt step during the middle of the pulse, and a precise flat top. The shape of this waveform changes from pulse to pulse as it is part of the RF feedback control system. SLAC National Accelerator Laboratory proposes a Marxtopology modulator to replace the existing system. The building block of the modulator builds upon previous work on the SLAC P2 Marx modulator. However, rather than produce a flat top as with the ILC klystron modulator, the Marx cells produce an "arbitrary waveform" utilizing a combination of staggered turn-on and turn-off of the cells as well as the PWM-driven buck converter inherent in each cell. This paper will present the system design of this modulator, the F1 Marx. Included will be detailed descriptions of the Marx cells, circuit simulations of the modulator, as well as a presentation of the correction algorithm. Several test cases will be presented showing how this novel modulator is able to produce a wide range of outputs. Proposed next steps will also be presented. ________________________________ *
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